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Bibliography  on  Atomic  Transition  Probabilities 
January  1916  Through  June  1969 1 

B.  M.  Miles  and  W.  L.  Wiese 

A  revised  and  updated  bibliography  on  atomic  transition  probabilities  including  all  new 
references  up  to  July  1,  1969  is  presented.  The  papers,  except  for  a  number  of  comprehensive 
articles,  are  arranged  according  to  elements  and  stages  of  ionization.  In  addition  to  the 
literature  reference  the  employed  experimental  or  theoretical  method  is  indicated.  For  the 
20  lightest  elements  and  Ba  I  and  II  the  literature  is  presented  on  a  critically  selected  basis. 
To  keep  the  bibliography  to  a  compact  size,  a  number  of  comprehensive  papers  which  contain 
numerical  results  throughout  extended  isoelectronic  sequences  are  listed  in  a  separate 
section.  Also  included  in  this  bibliography  is  a  supplementary  list  of  selected  important 
papers  dealing  with  the  subject  of  transition  probabilities  from  a  general  point  of  view. 

Key  words :  Atomic  ;  discrete  ;  forbidden  ;  permitted ;  transition  probability. 


1.  Introduction 

About  one  and  a  half  years  have  passed  since 
the  publication  of  our  last  bibliography  [1]  2  and 
the  literature  on  atomic  transition  probabilities  has 
increased  by  about  another  200  articles  making  this 
an  appropriate  time  to  update  the  bibliography  by 
including  those  papers  received  by  us  before  July 

;  1969.  Furthermore,  there  is  another  reason  which 
suggests  this  to  be  a  most  suitable  time  for  the 
revision  of  the  older  bibliography.  This  is  the 
completion  of  Volume  II  of  the  critically  eval- 
uated transition  probabilities  covering  the  ele- 
ments sodium  through  calcium  [2] .  The  completion 
of  this  critical  compilation  implies  that  now  all  the 
/-value  literature  for  the  20  lightest  elements  plus 
Ba  i  and  n  [2,  3, 4] — except  of  course,  the  most  re- 
cent literature  appearing  after  the  cutoff  dates — 
has  been  carefully  scrutinized  for  the  most  useful 
material,  so  that  for  these  elements  the  literature 
may  now  be  presented  on  a  critically  selected  basis. 
Therefore,  it  appears  appropriate  to  exclude  from 

!  this  new  edition  of  the  bibliography  all  those 
articles  which  were  rejected  for  the  critical  com- 
pilations. Thus,  this  revised  bibliography  must  be 
considered  as  a  selected  one  for  the  first  20  elements 
and  Ba  i  and  n  but  is  still  a  complete  bibliography 
for  the  other  elements  at  the  present  time.  The 
partial  "weeding-out"  reduces  the  bibliography 
considerably  in  size  since  much  of  the  transition 
probability  literature,  especially  theoretical  mate- 
rial, is  concentrated  in  the  first  20  elements. 

Otherwise,  this  new  bibliography  maintains 
the  scope  of  its  predecessors,  i.e.,  it  is  still  re- 
stricted to  articles  on  atomic  and  ionic  transition 
probabilities  of  discrete  transitions,  includng  per- 
mitted (electric  dipole)  as  well  as  forbidden  (mag- 


1  Research  supported  by  the  Advanced  Research  Projects 
Agency  of  the  Department  of  Defense  of  the  Strategic  Tech- 
nology Office. 

2  Figures  in  brackets  indicate  the  literature  references  on 
page  vi  of  this  paper. 


netic  dipole,  electric  quadrupole,  etc.)  lines. 
Normally,  the  papers  are  arranged  according  to 
elements  and  stages  of  ionization  in  the  main  part 
of  this  bibliography  (section  3.3).  Under  the 
column  "classification",  each  article  is  character- 
ized by  at  least  one  code  word  or  abbreviation 
indicating  the  method  being  used.  Explanations 
of  the  code  words  are  given  in  table  1,  section  1.2. 
Furthermore,  we  have  indicated  in  this  column 
whether  the  transitions  investigated  are  forbidden 
lines, — then  "forb."  is  added, — or  whether  they 
are  permitted  (electric  dipole)  lines, — in  this  case 
nothing  is  added.  The  word  relative  ("rel.") 
appears  in  all  cases  where  only  relative  transition 
probabilities  are  determined.  Adopting  a  slight 
change  from  our  older  bibliographies  we  now 
have  listed  all  experimental  methods  that  produce 
primarily  atomic  lifetimes  under  "life",  while 
formerly  such  methods  as  the  Hanle-efFect  tech- 
nique were  listed  under  miscellaneous  ("misc."). 

The  reason  for  this  change  is  that  up  to  a  few 
years  ago  relatively  few  such  experiments  were 
reported  in  the  literature.  The  last  few  years,  how- 
ever, have  brought  a  renaissance  of  these  some- 
what indirect  lifetime  techniques,  so  that  it  should 
be  more  definitive  now  to  list  these  methods  under 
the  "life"  classification. 

For  the  abbreviations  of  the  journals  the  desig- 
nations in  the  "List  of  Periodicals"  of  Chemical 
Abstracts  (1956  and  Supplements)  have  generally 
been  adopted  and  should  be  consulted  when  in 
doubt.  For  convenience,  a  list  of  abbreviations 
for  the  lesser  known  journals  encountered  here  is 
attached  at  the  end  of  this  collection.  Particular 
attention  should  be  given  to  the  apparent  dif- 
ferences in  the  designation  of  some  Bussian 
journals.  For  instance,  articles  from  the  "Zhurnal 
Eksperimental'noi  i  Teoreticheskoi  Fiziki"  avail- 
able only  in  the  Bussian  language  are  listed  as 
"Zhur.  Eksptl.  i  Teoret.  Fiz.".  If  they  have  been 
or  are  being  translated  privately  for  the  data 
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center,  the  word  "translated"  is  added  in  paren- 
theses (transl.).  Russian  articles  translated  in  the 
books  "Ootical  Transition  Probabilities"  T5.  61 
which  were  published  several  years  ago  upon  the 
initiative  of  this  data  center,  are  marked  "O.T.P. 
1"  or  "O.T.P.  2".  When  Russian  literature  has 
been  translated  by  the  American  Institute  of 
Physics  and  other  institutions,  the  translated  ver- 
sions are  quoted.  For  example,  for  the  above 
quoted  journal  the  abbreviation  is  "Soviet  Phys. — 
JETP." 

Recently,  several  rather  comprehensive  papers 
have  been  published  in  which  numerical  results 
for  selected  transitions  throughout  extended  iso- 
electronic  sequences  are  given.  These  papers  are 
listed  separately  in  section  3.2  since  we  could  not 
conveniently  put  them  into  the  main  body  of  the 
bibliography.  In  this  separate  section  the  articles 
are  ordered — as  well  as  feasible — according  to 
isoelectronic  sequences  and  these  in  turn  are  pre- 
sented in  order  of  increasing  atomic  number.  When 
feasible,  we  list  the  individual  transitions'treated. 
It  will  be  seen  that  many  of  these  papers  are  for 
the  first  few  isoelectronic  sequences  in  the  periodic 
system,  i.e.,  those  of  He,  Li,  Be,  B,  C,  N,  and  O. 

A  third  part,  of  the  bibliography  (section  3.1) 
contains  selected  important  papers  that  deal  with 
the  subject  of  atomic  transition  probabilities  from 
a  general  point  of  view.  These  articles  are  arranged 
according  to  a  number  of  subjects,  and  short  ex- 
planatory remarks  are  given  in  parentheses  when- 
ever this  is  felt  advisable. 


It  is  a  pleasure  to  acknowledge  the  competent 
assistance  of  Miss  J.  Grabusnik  m  arranging  and 
typing  this  bibliography. 
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Table.  1.  Abbreviations  used  for  classification  of  the  articles 

Except  where  "rel."  (relative)  appears,  absolute  values  have  been  determined. 


A.  Theoretical  methods: 

1.  SCF — self-consistent  field  calculations 

2.  CA — Coulomb  approximation 

3.  Quant.— other  quantum  mechanical  calculations 

4.  Quant,  forb. — quantum  mechanical  calculations  for  forbidden  lines 

5.  Estim. — estimations  from  sun  rules,  etc. 

B.  Experimental  methods: 

1.  Emiss. — measurements  in  emission  (arc,  furnace,  discharge  tube,  shock  tube,  etc.) 

2.  Absorpt. — measurement  in  absorption  (King  furnace,  absorption  tube,  etc.) 

3.  Life — lifetime  measurements  (including  Hanle-elfect) 

4.  Hook — anomalous  dispersion  measurements 

5.  Misc. — miscellaneous  experimental  methods  (for  example,  Stark-effect,  astrophysical 
measurements,  etc.) 

C.  Miscellaneous: 

1.  Comm. — comments,  additions,  or  corrections  to  other  articles,  methods,  etc. 

2.  Incompl. — article  not  yet  classified  (because  translation  is  needed,  incomplete  information 
available,  etc.) 

3.  Compil. — compilations 
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2.  Conversion  Factors 

The  numerical  factors  relating  the  quantities 
Aki,fik,  and  S  are  given  in  table  2,  where: 

Aki  is  the  transition  probability  for  spontaneous 
emission  (sec-1). 

jik  is  the  absorption  oscillator  strength  (dimen- 
sionless) . 

<S  is  the  line  strength  in  atomic  units,  which  are: 
for  electric  dipole  transitions  (allowed — 
denoted  by  Ed) : 

aoe2=7.1873X10-59m2C2; 

for  electric  quadrupole  transitions  (forbidden 
— denoted  by  Ed) : 

aSe2=2.0216X10-79m4C2; 

for  magnetic  dipole  transitions  (forbidden — 
denoted  by  Md) : 

e2h2/l  6ir2m  2ec2 = 8 .599  X 1 0-63J2Wb"2m4. 

The  wavelength  X  is  given  in  Angstrom  units,  g  is 
the  statistical  weight.  The  upper  energy  level  of  a 
transition  is  denoted  by  the  subscript  k,  the  lower 
by  i.  The  initial  state  is  written  first,  i.e.,  i  first 
means  absorption.  For  the  atomic  constants  enter- 
ing into  the  above  relations  as  well  as  into  table  2 
we  have  used  the  latest  recommendations  of  the 


National  Academy  of  Sciences  adopted  by  th< 
National  Bureau  of  Standards  (Nat.  Bur.  Stand 
(U.S.),  Handb.  102,  March  1967). 

Besides  the  quantities  introduced  above,  th< 
following  are  occasionally  in  use  and  are  relatec 
to  them  as  follows: 

1.  Transition  probability  of  absorption,  Bik: 

Bik=<5.01\3^Aki; 


H 


2.  Transition  probability  of  induced  emission 


3.  Emission  oscillator  strength  fk{ 

Finally,  it  should  be  noted  that  the  line  strengtl 
S  is  symmetrical: 

S—Sik=Ski. 

Since  hydrogen-like  ions  (with  one  electron  anc 
nuclear  charge  Z)  have  intensity  quantities  which 
are  simply  related  to  hydrogen,  papers  dealing 
with  these  ions  are  not  included  in  the  bibliog- 
raphy. For  convenience,  the  relations  are  given 
below. 

fz=Jn      SZ=Z  2SH  Az=ZiAH. 


Table  2.  Numerical  conversion  factors 

The  transition  probability  is  listed  in  units  sec-1,  and  the  /-value  is  dimensionless.  The  wavelength  X  must  be  usee 
in  Angstrom  units,  and  gi  and  gk  are  the  statistical  weights  of  the  lower  and  upper  state,  respectively.  Ea  denotes  electric 
dipole  (allowed)  transitions,  E„  electric  quadrupole  (forbidden)  transitions  and  Md  denotes  magnetic  dipole  (forbidden) 
transitions. 


Transition  Probability  Aki= 


6.6702X1015  gi 
X2  gk 


fik 


2.026,  X10'8 
9k\3 


Ea 


1.6798X  IP'8 
gk\6 


Mi 


2.6972X1013 
9k\3 


Ed 


303.75 


Oscillator  Strength  /u= 


1.4992X10-i«\2  ^Aki 


E„ 


251.8 


4.043°  X10-3 
0,X 


4.9356X10-'^tXMfci 


3.292,  X10-V,X/tJi 


Line  Strength  S= 


5.953  X  IO-w^X^jm 


3.971X10-^,X3/!t 


3.7O76XlO-»0iXM;t£ 


Mi 


247.3O0,-X/Ifc 
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Goldberg,  L. ,  Astrophys.  J.  82,  1-25  (1935). 

Russell,  H.  N.  ,  Astrophys.  J.  83_,  129-139  (1936). 

White,  H.  E.  &  Eliason.  A.  Y. ,Phys.  Rev.  44,   753-756  (1933). 

Generalized  tables,  including  transitions  involving  equivalent  electrons 
are  given  by: 


Shore,  B.  W.  &  Menzel,  D.  H. ,  Astrophys.  J.  Suppl. 


Ser.  12,  #106,   187-214  (I965). 


*  *  «  •  « 
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•  •  *  »  * 

C.     REVIEW  ARTICLES 

Aller,  L.  H. ,  "Gaseous  Nebulae",   164  (John  Wiley  &  Sons,  Inc.,  New  York,  1956). 

Aller,  L.  H. ,  "The  Abundance  of  the  Elements",  87-96  ( Interscience  Publisher,  Inc.,  New  York,  I96I). 
Aller,  L.  H. ,  "Astrophysics:  The  Atmosphere  of  the  Sun  and  the  Stars",  2nd  ed.,  ch.  4  &  7  (Ronald  Press 
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Kohl,  J.  L. ,  Phys.  Letters  2*IA.  125-126  (1967)   (On  new  experimental  method  using  beam-foil  excitation). 
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Menzel,  D.  H.  &  Goldberg,  L. ,  Astrophys.  J.  84,  1-10  (1936)   (multiplet  strengths  for  transitions 
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Michels,  A.,  de  Kluiver,  H.  &  Middelkoop,  D. ,  Physica  24,  543-544  (I958). 
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*  »  *  »  a 
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3.2   comprehensive  articles 

3.2.1    Allowed  Lines 

Cohen,  M .  Can.  J.  Phys.  4_5_,  2009-2014   (1967).  quant 


Transitions  treated: 
He  Sequence  Li  Sequence 


1, 

— 

v 

2S  - 

2po 

Is  - 

2s  - 

2r> 

£.p 

Is  - 

3p 

2s  - 

3p 

2s  - 

2p 

2p  - 

3s 

2s  - 

3p 

3s  - 

3p 

h  - 

V 

2pO 

-  2D 

2s  - 

2p 

2p  - 

3d 

2s  - 

3p 

3p  - 

3d 

Xp°  . 

-  1D  and  3P°  -  3D 

2p  - 

3d 

3p  - 

3d 

#  #  #  *  # 


Cohen,  M.  &  Dalgarno,  A.  Proc.  Roy.  Soc.  London  A  280.  258-270  (1964).  quant 


Transitions  treated: 
All  multiplets  of  the  type 

Is2  2sa  2pb  -  Is2  22s-1  2pb+1, 

a  =»  1,  2;  b  =  0,  1,  2,  3,  4,  5. 

J 

for  isoel ectronic  sequences  of  He,  Li,  Be,  B,  C,  N,  0,  F  and  Ne. 


#  #  *  #  * 


Dalgarno,  A.  &  Parkinson,  E.  M.  Proc.  Roy.  3oc.  London  A  3JH,  253-260  (I967).  quant 


Transitions  treated: 
Is2  13  -  lsnp  1P°of  He  Sequence. 


*  *  *  *  # 


Garstang.  R.  H. ,  &  Shamey,  L.  J.  Astrophys.  J.  iM,  665-666  (1967). 


quant 


Transitions  treated: 

Intercombinatlon  line  1  ^Sq  -  2  ^P° 

for  He  Sequence  from  Na  X  through  SI  XIII,  and 

2  1S0  -  2  3P°  for  Be  Sequence  through  Ca  XVII. 

*  *  »  *  * 


Stewart,  A.  L.  J.  Phys.   (Proc.  Phys.  Soc.  London)  Ser.  2,   1,  quant 

(1968). 

Transitions  treated: 
2s  1S  -  2p  1P°  and  2s  3S  -  2p  3P°  of  He  Sequence. 

*  *  *  •  * 


Naqvi,  A.  M . ,  &  Victor,  G.  A.  Technical  Documentary  Report  No.  RTD  TDR-63-3118  quant 

(196^).     (Obtainable  through  Defense  Documentation 
Center,  Cameron  Station,  Alexandria,  Va. ) . 

Transitions  treated: 

Li  Sequence  numerous  transitions  through  Ne  VIII  and  Mg  X, 

Be  Sequence  2s2  -  2s2p,  2s2  -  2s3p,  2s2p  -  2s3s  and  2s3s  -  2s3p  through 

P  XII  (except  Al  X) , 
B  Sequence  2p  -  3s  and  3s  -  3p  through  Na  VII, 
C  Sequence  2p2  -  2pks  through  Ne  V  and  Sc  XVI, 
N  Sequence  2p^  -  2p23s  through  Ne  IV  and  Sc  XV. 
Sr  I  5p  -  5d. 

#  *  *  *  » 


Dalgarno,  A.,  &  Parkinson,  E.  M.  Phys.  Rev.   1^6 ,  73-79  (1968).  quant 

Transitions  treated: 
2s  -  2p  and  3s  -  3p  of  Li  Sequence. 
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|ruzdev,  P.  F.  &  Prokof'ev,  Optics  and  Spectroscopy  (U.S.S.R.)  2_1,  151-  quant 

1  V.  K.  152  (1966). 

Transitions  treated: 

n         n-1 /   , , \ 
mp    -  mp  (m+l)s 

where  m  =  2,  3  and  n  =  1,  2,  3,  k,  5,  6  (resonance  multiplets;  a  modified 

Coulomb  approximation  Is  applied), 
for  Be  Sequence  (m  =  2;  n  =  1)  through  0  V, 


B  Sequence 

(m  = 

2; 

n 

=  1) 

through  Ne  VI  (Doublet), 

B  Sequence 

(m  = 

2; 

n 

=  2) 

C  II  through  Ne  VI  (Quartet) 

C  Sequence 

(m  = 

2; 

n 

=  2) 

through  Ne  V, 

N  Sequence 

(m  = 

2; 

n 

=  3) 

through  Ne  IV. 

0  Sequence 

(m  = 

2; 

n 

=  DO 

through  Ne  III, 

F  Sequence 

(m  = 

2; 

n 

=  5) 

through  Ne  II, 

Ne  I  and  Sc 

XII 

(m 

2;  n 

=  6), 

Mg  Sequence  (m  =  3;  n  =  1)  from  S  V  through  Ti  XI  (except  Ca  IX), 

Al  Sequence  (m  =  3;  n  =  1)  from  S  IV  through  Sc  IX, 

Si  Sequence  (m  =  3;  n  =  2)  for  Sc  VIII, 

S  Sequence  (m  =  3;  n  =  ^)   from  Sc  VI  through  Fe  XI, 

Ar  Sequence  (m  =  3;  n  =  6)  from  Sc  IV  through  Ti  V. 


*  «  *  *  » 


Warner,  B.  &  Klrkpatrlck,  R.  C.  Monthly  Notices  Roy,  Astron.  Soc.  1^2.  265-  quant 

272  (1969). 

Transitions  treated: 

Numerous  transitions  of 
C  Sequence  through  P  X, 
Si  Sequence  through  Ar  V, 
Ge  Sequence  through  Br  IV, 
Sn  Sequence  through  Sb  II. 

«  #  *  *  * 


Varsavsky,  C.  M.  Astrophys.  J.  Suppl,  Ser.  6,  #53,  75  (1961).  quant 


Transitions  treated: 

Resonance  transitions  for 
F  II  and  Ne  II, 

Na  Sequence  from  Sc  XI  through  Cu  XIX, 


370-253  O  -  70  -  2 


Mg  Sequence  from  Sc  X  through  Ni  XVII, 
Al  Sequence  from  P  III  through  Co  XV, 
Si  Sequence  from  S  III  through  Ni  XV, 

P  Sequence  for  P  I.  CI  III  and  from  K  V  through  NI  XIV, 
S  Sequence  from  K  IV  through  Ni  XIII, 
CI  Sequence  from  Ca  IV  through  Ni  XII. 

*  *  *  ♦  » 


Murphy,  P.  W.  Astrophys.  J.  153.  301-306  (1968).  quant,  rel, 

Transitions  treated: 

Ratio  of  resonance  line  strengths  for 
Ne  Sequence  through  Fe  XVII, 
and  for  Ar  Sequence  through  Fe  IX. 

***** 


Layzer,  D.  &  Garstang,  R.  H. 


Annual  Review  of  Astronomy  and  Astrophysics  6, 44q_ 
49*4.  (Annual  Reviews  Inc.,  Palo  Alto,  Call.,  1968), 


quant . 


Transitions  treated: 

Numerous  transitions  for  various  members  of  the  Na  Sequence  and 
3p6  1S  -  3p5  ^s  -"-P0  of  At  Sequence. 

***** 


Crossley,  R.  J.  S.  &  Dalgarno.  A.  Proc.  Roy.  Soc.  London  A  286.  510-518  (1965). 


quant . 


Transitions  treated: 

All  possible  I -combinations  within  the  n=3  shell 
for  the  Na  and  Mg  Sequences. 


***** 


1  0 


rfarner.  B. 


Monthly  Notices  Roy.  Astron.  Soc.   IkO,  53-59 
(1968). 


quant . 


Transitions  treated: 
Numerous  transitions  for  various  members  of: 
Mg  Sequence  through  P  IV, 

1 

Zn  Sequence  through  As  IV, 
Cd  Sequence  through  Sn  III, 
Hg  Sequence  through  Pb  III, 
Ca  I,  3r  I  and.  Ba  I. 

*  #  *  *»  # 

Corliss,  C,  H.  &  Bozman,  W.  R,  National  Bureau  of  Standards  Monograph  53  (U.S.  emlss. 

Government  Printing  Office,  Washington,  D.  C, 
1962). 

Transitions  treated: 
Generally  numerous  transitions  for: 


Neutral  Atoms  Singly    Ionized  Atoms 


Sc  (z 

=  21) 

through 

Se 

(Z= 

3*). 

Sc 

(Z 

21)  through  Zn 

(Z  = 

30) 

Rb  (Z 

=  37) 

through 

Mo 

(Z 

=  1*2), 

Sr 

(Z 

38)  through  Mo 

(Z  = 

kz) 

Ru  (Z 

=  kk) 

through 

Te 

(Z 

=  52). 

Ru 

(z 

kk)  through  In 

(Z  = 

1*9) 

Cs  (Z 

=  55) 

through 

La 

(Z 

=  57), 

Ba 

(z 

56)  through  Nd 

(Z  = 

60) 

Nd  (Z 

=  60) 

Sm 

(Z 

62)  through  Gd 

(Z  = 

6*0 

Sm  (Z 

=  62) 

through 

Tb 

(Z 

=  65). 

Dy 

(Z 

66)  , 

Ho  (Z 

=  67) 

Er 

(Z 

68)  through  0s 

(Z  = 

76) 

Tm  (Z 

=  69) 

through 

Bi 

(Z 

=  83). 

Pt 

(z 

78). 

Th  (Z 

=  90) 

Pb 

(Z 

82) , 

U  (Z  = 

=  92)  ; 

Th 

(z 

90)  . 

u  (z  =  92). 


For  significant  comments  and  suggested  revisions  to  above  reference  seealso: 
Takens,  R.  J.,  Astron.  and  Astrophys.to  be  published  (1969). 
Warner,  B.,  Memoirs  Roy.  Astron.  Soc.  2°.  165  (1967). 

Warner,  B.  &  Cowley,  C.  R. ,  J.  Quant.  Spectrosc.  Radiat.  Transfer  2.  751  (1967). 
Tech,  J.,  Thesis  Harvard  Univ.  (1969). 

Huber,  M.  &  Tobey,  F.  L. ,  Astrophys.  J.  15_2,  609  (1968). 

Allen,  C.  W.  &  Corliss,  C.  H. ,  Monthly  Notices  Roy.  Astron.  Soc.  126,  37  (1963). 


*  *  *  »  * 
1  1 


3.2.2    Forbidden  Lines 


Mizushlma,  M. 


J.  Phys.  Soo.  Japan  21,  2335-23^  (1966) 


quant,  forb 


Transitions  treated: 


Magnetic  quadrupole  transition         -  *S. 


For  He  Sequence  to  F  VIII. 

Be  Sequence  to  P  XII  (except  Ne  VII). 
Mg  Sequence  to  Sc  X. 


U  2  o 

Magnetic  quadrupole  transition    P5/2  _  3/2' 


For  B  Sequence  to  Si  X, 
F  Sequence  to  CI  IX, 
Al  Sequence  to  Si  II, 
CI  Sequence  to  Ti  VI. 


Magnetic  quadrupole  transition  ^S°  -  ^P. 


For  C  Sequence  to  P  X, 

6  Sequence  to  Ne  III, 


Naqvi ,  A.  M. 


Thesis  Harvard  (1951 ) . 


quant,  forb 


Transitions  treated: 


Numerous  magnetic  dipole  and  electric  quadrupole  transitions  for  various  members  of: 

Be  Sequence  2s2p  configuration  through  Ca  XVII. 

B  Sequence  2p  configuration  through  Ca  XVI  (except  Si  X), 

2 

C  Sequence  2p    configuration  through  Ca  XV, 

N  Sequence  2p^  configuration  for  F  III,  Na  V  and  Al  VII  through  S  X, 
0  Sequence  2p    configuration  through  Ca  XIII, 
F  Sequence  2p^  configuration  through  Ca  XII. 

Mg  Sequence  3s3p  configuration  through  Co  XVI, 

Al  Sequence  3p  configuration  through  Ni  XVI, 

2 

Si  Sequence  3p    configuration  through  Nl  XV, 
S  Sequence  3p    configuration  through  Nl  XIII, 
CI  sequence  3p^  configuration  through  Ni  XII. 


»  *  #  *  » 


1  2 


rueger,  T.  K.  &  Czyzak.  S.  J.  Astrophys.  J.  lH,  119^-1202  (1966).  quant,  forb. 

Transitions  treated: 

Be  Sequence  2s2p  configuration  for  Ar  XV, 

B  Sequence  2p  configuration  for  S  XII,  Ar  XIV. 

C  Sequence  2p2  configuration  for  Ar  XIII,  K  XIV.  Ca  XV, 

0  Sequence  2p    configuration  for  Ca  XIII, 

F  Sequence  2p^  configuration  for  Ar  X,  K  XI,  Ca  XII. 

Mg  Sequence  3s3p  configuration  for  Co  XVI,  Ni  XVII, 

Al  Sequence  3p  configuration  for  Mn  XIII,  Co  XV,  Nl  XVI, 

SI  Sequence  3p2  configuration  for  Ca  VII,  V  X,  Cr  XI,  Mn  XII,  Fe  XIII,  Nl  XV, 
S  Sequence  3p    configuration  for  Cr  IX,  Mn  X,  Fe  XI, 
CI  Sequence  3p^  configuration  for  Ni  XII. 

»*■*** 


Z.  Astrophys.  69.,  399-^02  (1969).  quant,  forb. 


Transitions  treated: 

2  2 

Magnetic  dlpole  and  electric  quadrupole  lines  of  the  P  -  P  transition  In  the  np 
and  np^  configurations  with  n=2,  3.  ^.  5  and  6. 

For  B  Sequence  2p  configuration  through  Ti  XVIII, 
F  Sequence  2p^  configuration  through  Fe  XVIII. 

Al  Sequence  3p  configuration  through  Zn  XVIII, 
CI  Sequence  3p^  configuration  through  Se  XVIII. 

Ga  Sequence  *+p  configuration  through  Br  V, 

Br  Sequence  ^p^  configuration  through  Mo  VIII. 

In  Sequence  5p  configuration  through  Te  IV, 
I  Sequence  5p    configuration  through  Ba  IV. 

Tl  Sequence  6p  configuration  through  Bl  III, 
As  Sequence  6p^  configuration  for  Rn  II. 

»  *  *  *  * 


1  3 


Malville,  J.  M.  &  Berger,  R.  A. 


Planetary  and  Space  Science  13_,  1131-1136  (1965).  quant,  forb. 


Transitions  treated: 

2  k 

Magnetic  dipole  and  electric  quadrupole  transitions  for  the  np  and  np  configurations 
with  n=2  and  3  of: 

C  Sequence  2p2  configuration  from  Na  VI  through  Ti  XVII  (except  CA  XV), 

h 

0  Sequence  2p    configuration  from  Na  IV  through  K  XII. 

Si  Sequence  3p2  configuration  for  Si  I  and  from  K  VI  through  Ni  XV, 
S  Sequence  3p    configuration  from  K  IV  through  Zn  XV. 


Garstang,  R.  H.  Nat.  Bur,  Standards  J.  Research  68A.  61-73  quant,  forb. 

(196U). 

Transitions  treated: 

Numerous  magnetic  dipole  and  electric  quadrupole  transitions  for  various  members  of: 

Ca  Sequence  3d2  configuration  for  Ti  III,  Mn  VI,  Fe  VII. 
3 

Sc  Sequence  3d    configuration  from  Cr  IV  through  Fe  VI. 
V  Sequence  3d^  -  3dVs  configuration  for  Cr  II 
Ni  Sequence  many  configurations  through  Cu  II. 

Ga  Sequence  ^p  configuration  through  As  III. 
Ge  I  'ip  configuration. 
As  I  ^p  configuration 

Se  Sequence  ^p^  configuration  through  Kr  III. 
Br  Sequence  kp$  configuration  through  Rb  III. 

In  Sequence  5p  configuration  through  Sb  III. 

2 

Sn  I  5p  configuration. 

Sb  I  5P^  configuration. 
If 

Te  Sequence  5p    configuration  through  Xe  III. 
I  Sequence  5p^  configuration  through  Cs  III. 

Au  Sequence  5d^6s2  and  5d^6s2  -  5d106s  configurations  for  Hg  II. 

TI  Sequence  6p  configuration  through  Bi  III. 

2 

Pb  Sequence  6p    configuration  through  Bi  II. 

Bi  I  6p  configuration. 
k 

Po  I  6p  configuration. 

As  Sequence  6p^  configuration  for  Rn  II. 

***** 
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Islamov,  I.  I.  &  Filippov, 

A.  N. 
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Ulen,  C.  W. 
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See  Section  3.2. 
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Budick,  B. 
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Pasternack,  S. 
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Thesis  Utrecht  (1955).  emiss. 

Physica  22,  86-98  (1956).  emiss. 

Optika  i  Spektroskoplya  3.,  313-321  (1957)  quant, 
(trans  I . ) . 

Acta  Phys.  Polon.  1£,  365-368  (1958).  emiss.,  rel. 
Optika  i  Spektroskoplya  4,  430-437  ( 1958)   (O.T.P. 2).        emiss.,  rel. 
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Hinnov,  E.  &  Kohn,  H. 
Qstrovskii,  Yu.  I.  &  Penkin, 
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